The exercise therapy decreases the serum interleukin-6 levels in patients with knee OA  by Shimura, Y. et al.
Table 1
Bivariate Regressions: Outcome ¼ Nominated VAS @ 12 weeks controlling for
baseline values
Variable N in
analysis
b coefﬁcient (95% CI) p-value
BMI 106 -0.01 (-0.09 to 0.07) 0.79
Gender (female) 113 -0.80 (-1.64 to 0.04) 0.06
Age 113 0.00 (-0.06 to 0.05) 0.88
KOOS Pain Subscale Score 113 -0.03 (-0.06 to 0.00) 0.05
Pain on nominated Activity
VAS at baseline
113 0.68 (0.50 to 0.87) <0.001
IPQ-B Overall Score 111 0.02 (-0.03 to 0.07) 0.46
HAD Anxiety Score 111 -0.01 (-0.12 to 0.10) 0.90
HAD Depression Score 111 0.10 (-0.02 to 0.22) 0.12
Total Bone Marrow Lesion Volume* 112 -0.02 (-0.09 to 0.04) 0.47
PF Bone Marrow Lesion Volume* 112 -0.13 (-0.24 to -0.01) 0.04
Synovial Tissue Volume* 97 0.00 (-0.03 to 0.04) 0.87
Number of hours of daily
brace wearing @ 6 weeks
105 -0.15 ( -0.31 to 0.01) 0.06
Number of hours of daily
brace wearing @ 12 weeks
101 0.01 ( -0.15 to 0.13) 0.88
*Coefﬁcients for volume changes have been rescaled to reﬂect an increase of
1000mm3
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that in the E [control] group (p¼0.03) when not adjusting for 3 parallel
comparisons; other between-group differences in longitudinal changes
were not statistically signiﬁcant. Change in IPFP volume appeared to be
more strongly driven by a change in anterior surface area than in
thickness (Table 1). Across the intervention groups, there was a sig-
niﬁcant correlation between IPFP volume change and weight loss
(r¼0.40), BMI change (r¼0.39), total body fat mass change with DXA
(r¼0.44; n¼88), subcutaneous thigh fat changewith CT (r¼0.32; n¼82),
and inter-muscular thigh fat change with CT (r¼0.29; n¼82).
Conclusions: In this ﬁrst study investigating the effect of exercise and/
or diet on IPFP morphology, we observed a signiﬁcant reduction of
intra-articular fat mass (IPFP) in all intervention groups. The combi-
nation of diet and exercise appeared to be more effective in reducing
IPFP volume than exercise alone. Per regression analysis, there was a
0.27% reduction in IPFP volume for each % weight lost. Limitations to
this study include the lack of a true control group (one without an
exercise or dietary intervention component), and the fact that only a
subsample of the IDEA trial was studied using MR imaging. The IPFP
having been described as a potential source of inﬂammatory cytokines
motivates further exploration of the relationship between IPFP volume
change, improvement in clinical outcomes, and their relationship to
inﬂammatory markers.
PREDICTORS OF POSITIVE PAIN OUTCOME FROM BRACE WEARING
IN PFJOA
M.J. Callaghan y, M.J. Parkes y, D.T. Felson z. y The Univ. of Manchester,
Manchester, United Kingdom; zBoston Univ., Boston, MA, USA
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Purpose: Patellofemoral joint osteoarthritis (PFJOA) is associated with
pain, stiffness and functional limitation (Duncan et al. 2009, Crossley
and Hinman 2011). Our previous clinical trial of a brace on PFJOA
showed clinically signiﬁcant improvements in pain (Callaghan et al.
2013) after 6 and 12 weeks of daily brace wearing. Patellar braces are
thin and prolonged daily use was common; they might be appealing
especially to those likely to improve. However, there is little evidence as
to who is likely to beneﬁt from a patellar brace. Our goal was to study
the relationship between subjects’ baseline characteristics and clinical
outcomes to help identify and target those who would beneﬁt most
from brace treatment in PFJOA.
Methods: Subjects age 40-70 years old with knee pain were included if
they had a radiographic K-L score grade 2 or 3 in the PFJ which was
greater than K-L score for the tibiofemoral compartments. Subjects had
to have symptomatic PFJOA and tenderness over lateral or medial
patellar facet on palpation or a positive patellar compression test. Pain
must have been present daily for the previous 3 months and above a
score of 40 on a VAS (0 ¼ 100mm for their nominated most aggravating
activity (VASNA). After an initial 6 week controlled trial of brace versus
no brace, we carried out an open label follow-up where all subjects
received brace for 12 weeks with a Bioskin Patellar Tracking Q Brace
(Ossur UK, Manchester, England). All subjects had contrast enhanced
magnetic resonance imaging (CE-MRI) at baseline from which we
measured bone marrow lesion (BML) volume at the PFJ. The primary
outcome measures were pain responder status and pain recorded by
the VASNA (0-100mm where 100 is worst pain). The nominated activ-
ities typically were: stairs ascent, stairs descent, squatting, kneeling,
slope walking. Variables entered into the model were Body Mass Index
(BMI), baseline VASNA, the number of hours daily of wearing the brace,
age, and gender. Analysis looked at the pain using the VASNA after 12
weeks of brace treatment (Open label data), to see which selected
factors best correlated with the VASNA. Firstly, bivariate linear regres-
sion looked at demographics, KOOS questionnaire scores, HAD, IPQ-B,
and CE-MRI PFJ MRI volumes and the baseline VASNA score. Multiple
linear regression was done that included factors that reached statistical
signiﬁcance in bivariate analyses to see which variables were inde-
pendently associated with pain at 12 weeks.
Results: 126 subjects with PFJOA were eligible (mean age 55.48 (SD
7.49) years; 72 females (57.14%); BMImedian 29.75 (IQR 26.49 to 34.89);
median baseline VASNA 68mm (IQR 53 to 81). Bivariate analysis
revealed four factors that emerged as signiﬁcant or near signiﬁcant
predictors of low VASNA at 12 weeks, namely: female gender, lower
baseline VASNA, and higher baseline PFJ BML volume, and at 6 weeks
more brace use (see table). Multiple linear regression revealed that
gender (p¼.04), brace use at 6 weeks (p¼.05) and lower baseline VASNA(P<0.001) all predicted VASNA at 12 weeks, although the effect of PFJ
BML volume, became non-signiﬁcant. The effect of brace usage at 6
weeks on painwas large in that for each one extra hour of use, therewas
a decrease of pain VASNA of 15mm.
Conclusions: A low baseline pain based on VASNA was a predictor of a
low VASNA after 12 weeks of brace wearing in PFJOA. Women, and
those using the brace more were also more likely to show lower VASNA
scores.649
THE EXERCISE THERAPY DECREASES THE SERUM INTERLEUKIN-6
LEVELS IN PATIENTS WITH KNEE OA
Y. Shimura y,z, H. Kurosawa y, M. Tsuchiya y, H. Kaneko x, L. Liu x,
R. Sadatsuki x, S. Hada x, M. Kinoshita x, A. Yusup x, K. Kaneko x,
M. Ishijima x. yDept. of Orthopaedics, Juntendo Tokyo Koto Geriatric Med.
Ctr., Tokyo, Japan; zDept. of Orthopedics, Minami-Koshigaya Hosp.,
Saitama, Japan; xDept. of Med. for Motor Organ, Juntendo Univ.
Graduate Sch. of Med., Tokyo, Japan
Purpose: Exercise is one of the established treatment method for knee
osteoarthritis (OA). However, the mechanisms of its action is not fully
understood. Although exercise has a muscle strengthening effect that
may improve the stability of the knee joint, it has been speculated that
exercise may exert anti-inﬂammatory effect for the joint. The aim of this
study was to examine whether exercise had the anti-inﬂammatory
effects for the joint in clinical practice using biomarkers for
inﬂammation.
Methods: This study was approved by the Ethics Committee of our
university and conducted in accordance with the declaration of Hel-
sinki. The written informed consent for this study participation was
obtained from all subjects. A total of one-hundred twenty post-
menopausal womenwith medial type of primary knee OA (K/L2-4) who
ﬁrst visited our outpatient clinic for knee pain were included in the
study. Subjects were randomized to either the exercise therapy group or
the control group. The patients in the exercise therapy group conducted
three different kinds of home exercise and stretching. The patients in
the control group took either the oral selective COX2 inhibitor (cele-
coxib, 200mg/day for 12 weeks) or the intra-articular injection of
hyaluronic acid (HA)(high molecular weight 2700kDa HA, 5 times with
one week interval). Age, body mass index (BMI), Japanese Knee
Osteoarthritis Measure (JKOM) score, visual analog scale (VAS) for pain
score and serum levels of biomarkers for inﬂammation (high-sensitivity
C-reactive protein [hs-CRP] and interleukin [IL]-6) were evaluated at
baseline and 12 weeks after treatment initiation. Values in each group
were compared between baseline and 12 weeks using a paired t-test.
Results: The sixty-nine of 120 patients were assigned to either the
exercise therapy group and the remaining ﬁfty-one patients were to the
control group. During the twelveweeks of examination, twelve patients
in the exercise therapy group and the eight patients in the control group
were withdrawn. No signiﬁcant differences of the baseline
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the control group. The JKOM score (p<0.001 and p<0.001, respectively)
and VAS score (p<0.001 and p<0.001, respectively) at 12 weeks of the
patients with both the exercise therapy and control groups were sig-
niﬁcantly reduced in comparison to those at baseline. The hs-CRP levels
remained unchanged in patients with both groups (p¼0.267 and
p¼0.137, respectively). The sIL-6 levels of the patients in the exercise
therapy group were signiﬁcantly decreased (p¼0.021) in comparison to
those of the patients at baseline, but sIL-6 levels of the patients in the
control group were not.
Conclusions: The serum IL-6 levels in patients with OA were sig-
niﬁcantly reduced by the exercise therapy, while sIL-6 levels were
unchanged by NSAID, suggesting that exercise therapy may exert anti-
inﬂammatory effects in knee OA.
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THE EFFECTS OF KINESIO TAPING ON PAIN, MUSCLE STRENGHT AND
FUNCTION IN SUBJECTS WITH KNEE OSTEOARHRITIS: PILOT STUDY
E. Kaya Mutlu, R. Mustafaoglu, A. Razak Ozdincler. Istanbul Univ.,
Faculty of Hlth. Sci., Div. of Physiotherapy and Rehabilitation, Istanbul,
Turkey
Purpose: Osteoarthritis which is a major health problem is the most
common chronic dejenerative joint disorder characterized by increas-
ing joint pain, stifness and limitations in range of motion (ROM).
Management aims to control pain and reduce disability. The American
College of Rheumatology recommended taping on the osteoarthritic
knees recently. However there is still insufﬁcient evidence about which
taping intervention is effective. Kinesio tape, an alternative taping
technique, has been theorized to improve a variety of physiological
problems, including pain, based on the functions of the tape. The
immediate effect of kinesio taping on pain has been well identiﬁed by
previous studies however short-term beneﬁts in the management of
knee osteoarthritis has not been reported yet. The purpose of the pilot
study was to investigate the effect of kinesio taping on pain, muscle
strenght and Aggregated Locomotor Function (ALF) score in knee
osteoarthritis.
Methods: Sixteen patients (20 knees) with knee osteoarthritis accord-
ing to Kellegrence Lawrence scale grade 2 or 3 (12 female, 4 male) with
a mean age of 53,31±5,91 years included to the study. Patients received
written and verbal explanations of the purpose of the study and of the
procedures to be applied. They signed informed consent forms. The
assessments were performed at baseline, after the initial kinesio taping
application, after the third kinesio taping application and at exit fol-
lowing the fourth consultation. The pain level was evaluated with a
Visual Analogue Scale (VAS) in resting and activity time. Muscle
strength was evaluated by using Handheld dynamometry (Lafeyette
Instrument®, Lafayette, IN). The functional status of the patients was
evaluated by ALF score. The ALF score is a sum of the mean time (sec-
onds) taken to complete three physical function tasks: walking eight
meters, ascending and descending seven stairs, and transferring two
meters from a sitting to standing position. Each task was carried out
separately with a break in between. Patients received 3 kinesio taping
application. There was a 3-4 day interval between each application, and
the total duration of the intervention period in this study ranged from
12 to 16 days. Taping intervention were applied by certiﬁcated physical
therapist on knee, quadriceps and hamstring muscles with 25% and
without tension.
Results: The mean body mass index and disease duration was found
30.57±3,46 kg/m2 4.11±2.01 years, respectively. Signiﬁcant improve-
ments from baseline were detected in pain and ALF scores in all tasks
following the initial treatment (p &lt 0.05), except in the muscle
strength (p &gt 0.05). The walking time and the pain in activity sig-
niﬁcantly reduced after three kinesio taping applications (p¼0.01). The
ascending and descending stairs times and the pain in activity sig-
niﬁcantly improved from baseline to exit. (p¼0.001 and p¼0.06,
respectively).
Conclusions: The results pointed out that possible clinical beneﬁts of
initial kinesio taping application on pain and physical function of
patients with knee osteoarthritis while no effect in further applications.
Further investigation including different kinesio taping application
methods with larger sample size are required to reveal long term
effects.651
ASSOCIATION OF STRENGTHENING, NEUROMUSCULAR TRAINING
AND TRUNK STABILITY EXERCISES IMPROVES STRENGTH,
PHYSICAL FUNCTION AND SYMPTOMS IN MEN WITH MILD KNEE OA
L.F. Selistre, Sr., G.H. Gonçalves, M. Petrella, F.A. Vasilceac, P.R. Serr~ao,
S.M. Mattiello;. Federal Univ. of S~ao Carlos, S~ao Carlos, Brazil
Purpose: The purpose of the present studywas to investigate the effects
of the association of strengthening, neuromuscular training and trunk
stability exercises in strength, symptoms and physical function in man
with mild knee OA
Methods: A group of 21 patients diagnosed with mild knee OA (GOA)
(Grade II - KL) (age 56±6 years; height 1,73±0,07 meters; weight
84±13,2 kilograms; body mass index 28±4,3 kg/m2) participated in this
study. The GOA was composed of men diagnosed with mild (Grade II -
KL) knee OA (ACR - American College of Rheumatology). Pain, stiffness
and physical function were assessed by the subscores of Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC).
Quadriceps, hamstrings, abductors and adductors strength were
assessed by concentric isokinetic evaluation. The knee isokinetic eval-
uation was performed at 60 and 120/s, and hip at 30/s. Symptoms,
physical function, knee and hip strength were measured before and
after intervention. Intervention was consisted by strengthening, neu-
romuscular training and trunk stability exercises, twice a week, for 8
weeks, with each session lasting about 90 minutes. Data were analyzed
using the Statistica® 7.0 software (StatSoft, Inc., Tulsa, USA). Initially
descriptive values (mean and standard deviation) were obtained for all
data. Then we veriﬁed the normality with Shapiro-Wilks test. For
quadriceps and hamstrings strength comparison analysis the MANOVA
one way test was used. Abductor and adductor strength were analyzed
by student t test, using the a0.05. WOMAC (total score, pain, stiffness
and physical function) was analyzed by Wilcoxon test (aBonf¼0,016).
Results: GOA showed signiﬁcant improvement in pain (p¼0,009),
physical function (p¼0,015) and total score of WOMAC (p¼0,009),
quadriceps 60 and 120/s (p¼0,006 and p¼0,013) and abductor
strength (p¼0,042). There was no difference before and after inter-
vention in stiffness (p¼0,034), hamstring and adductor strength
(p¼0,85 and p¼0,6, respectively).
Conclusions: An intervention composed by strengthening, neuro-
muscular training and trunk stability exercises improves pain, physical
function, quadriceps and abductor strength in men with mild knee OA.
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COMPARISON OF TWO DIFFERENT MOBILIZATION TECHNIQUES IN
THE MANAGEMENT OF OSTEOARTHRITIS OF THE KNEE: A
RANDOMIZED CLINICAL TRIAL
E. Kaya Mutlu y, A. Razak Ozdincler y, E. Ercin z. y Istanbul Univ., Faculty of
Hlth.Sci., Div. of Physiotherapy and Rehabilitation, Istanbul, Turkey;
zBakirkoy Dr. Sadi Konuk Ed. and Res. Hosp., Dept. of Orthopaedics,
Istanbul, Turkey
Purpose: In many physical therapy programs for subjects with osteo-
arthritis of the knee are an important part of the intervention. However,
effectiveness of mobilization of various techniques which areMulligan’s
Mobilization with Movement which is easy to apply and popular in the
world in recent years and Passive Mobilization which is proven to be
effective in the treatment of joint limitation in improving knee function
is still unknown. The purpose of this study was to compare the effec-
tiveness of Mulligan’s Mobilizationwith Movement (MWM) techniques
and Passive Joint Mobilization (PJM) techniques in subjects with
osteoarthritis of the knee.
Methods: Fourty-eight participants with osteoarthritis of the knee
were randomly assigned to a MWM group (n¼23 ) or a PJM group
(n¼25). Participants in MWM group received MWM and exercise.
MWM consisted of a sustained manual glide of the tibia (medial, lateral,
or rotation) during active knee ﬂexion and extension (three sets of 10
repetitions). The participants in PJM group received PJM techniques and
exercise. Passive joint mobilization includes knee distraction, dorsal
glide, ventral glide and patella gides in all directions. All groups per-
formed the exercise program which included ﬂexibility, strenght and
active range of motion. The duration of treatment was a maximum of 5
weeks (12 sessions) in both groups. The subjects were assessed before
and after treatment. The pain level was evaluated with a Visual
